DNA analysis of root material
For preparation of reference standardsfor quantitative analysis of species-specific root biomass with real-time PCR, hand-made mixed ratios of all 6 species (1:1:1:1:1:1) were prepared from roots originating from the respective monocultures. For each species, the selected samples were pooled in a mortar containing liquid nitrogen and ground to obtain a homogenous sample. Each ground species was put in a 50 ml tube, with a hole pierced in the side to allow the evaporation of the liquid nitrogen and stored at -20°C until further processing. For each of the ten reference standards, 16.67 mg of each species was weighed in a 1.5 mL Eppendorf tube, using a micro balance (BL 120S, Sartorius, Göttingen, Germany), readable to 0.1 mg. During weighing samples were kept on ice as much as possible. The standards were stored at -20°C.
For DNA extraction,samples were first slightly defrosted and transferred from 2 ml into 1.5 ml Eppendorf tubes. After transfer, the samples were snap frozen in liquid nitrogen and further ground using glass rod attached to a hand mixer.The samples were eluted in two steps of 100µl elution buffer per step. The DNA concentration was measured using two different methods, the Qubitfluorometer using the Quant-iTdsDNA HS Assay (Invitrogen) and the Nanodrop 1000 (Invitrogen). DNA concentrations of all samples were measured using the Nanodrop (OD 230/260/280).For the Qubit fluorometer, the provided protocol Quant-iT Assays was followed. The concentration was measured using the Quant-iTdsDNA HS option.
The samples were diluted to obtain a DNA concentration of 0.5 ng µl -1 by adding an appropriate amount of MilliQ to the 10 µl sample.
Twenty-eight test samples in triplicate could be analyzed (28 x 3 = 84) on one plate for one species together with 4 reference standards in duplicate (8), a positive control sample in duplicate (2), containing only DNA of the target species, to ensure the correct primer pair was used and a no template control in duplicate (2, MilliQ). All samples were analyzed in triplicate, as the deviation between these technical replicates should be relatively low (note that these are no biological replicates). 
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HPLC analysis root exudates
All microcosms were watered with 150 ml of deionized water, and with another 50 ml after 1.5 h. One micro suction cup was installed 1.5 h after watering in the center of each microcosm and 10 cm deep. A sterile 10 ml syringe generated low-pressure and collected soil solution. Soil solution (10 ml) was collected, transferred into sterile 15 ml falcons, immediately cooled, and stored until analyses at -20°C.
Root exudate solutions (10 ml) were filtered through a 0.22 µm filter (Millipore, Bedford, MA, USA), acidified to pH 2 with 1 N HCl, and partitioned against 5 ml ethyl acetate on an orbital shaker at 290 rpm (Bühler, Hechingen, Germany) for 1 h at room temperature. The 
Design of the experiment
The initial design of the experiment included an orthogonal manipulation of plant diversity and decomposer diversity (see Supplementary Table 2 ). However, as the decomposer treatments could not be successfully implemented (probably due to a dry period during the experiment), we focus on plant species richness effects in the present study and regard the decomposer treatments as potential source for variability in the dataset, which can be due to decomposer activity and/or decomposers dying and increasing the availability of organic matter. 
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